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(57) Abstract: 

PROBLEM TO BE SOLVED: To provide a method for 
producing high cleanliness steel having little defect 
caused by inclusion by restraining the development of 
alumina cluster and fining the inclusion. 

SOLUTION: Molten steel containing 0.50-1.00 mass% Si 
and 1.0-2.0 mass% Mn is produced by refining molten 
iron and successively, performing a complex deoxidizing 
treatment by adding Mg, Al, Zr and REM to produce the 
molten steel containing 0.0005-0.0050 mass% 
Mg, 20.005 mass% Al, 0.001-0.005 mass% Zr, 
0.0005-0.005 mass% REM. 
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[11*311] m&zmmLx, 

Si : o.50-i.ooss%, 

Mn : 1.0-2.0 RS%, 

U ^T'Mg, AK ZriJJ:O f #± 

Mg : 0.0005 - 0.00508*%. 

ai : o.oo5®s%i:it\ 

Zr : 0.001-0.005 «s%, 

*±iS7c* : 0.0005 - 0.005 1-£?#§l£i# 
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4„ S^U. AI **X*#^RHBK**X^ 

[0003] ;<?>r^5tiiiv>i:g*^#LT?5 
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9^^-o^iS;*|»jh-t*3t*oWoil»#«i: LT 
ti, CTxIf, 1*&W65-41671-»&«U(i, flSFfllipOCaift 
J5?rt J 0.001gfi%J-:JLfc.nfc£ i o lcCa*?S*PLTAI t<0 
U ±J£-r2>mitVt)tf AI2O3 -CaO^TiO 
2 -ca o 4*olB;jH tcjffli Sr & ****** 

[0 0 0 4] L-^L.&a*<b, wco^ar-ti. Ca^t L 
TCaSi, CaAl, FeCa£fflv\ mffl * OCaiSS £ 0.001K 

So ?#iI+0Ca?j&J£# J 0.001 K*%l;J.±U£ & 
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[0 0 0 5] * fc, AI Ofc-frKBHSK i &mt$ie>1& 
te&Xft&b LT. #&«H57-7216*&«K(i, Ca£ffi 
v^-f AI : 15-89.5 mol%, Ti : 10-80 mol%, 
O'Y, CeSfc(i5 -y->i> 9 )V<r> l ft* fcl± 2 ttW±co 

^jr* 0.5-5 moi%^-*-r4-g-^^iSiBi-4^-r* 

* -#^£»<©»£l*jLt::ii&*dTOA fcft***. Si* 
*ffl*K»l«'C|HJ«i:fc*J:?a:itgl00 ^m@K<o^ 
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[HW^HfifcLJ: -j t-#-4l«jS] #»Wi_tieo J: 7 4 
[0 0 0 7] 

r, si : 0.50-1. oo«*%, Mn: 1.0-2.0 «s%, *• 

20 flMA*»«U *v^Mg, AU Zri»J:O f *±« 

K$ZZmnLXM&M.&*&W.*ft%:^K Mg ! 0.0005 - 0. 
0050KS:%. AI : 0.005RS%lilT. Zr : 0.001-0.00 

5 #±*7C^ : 0.0005-0.005 K*%^r#*-r 

6 «ai * »*-r 4 mmft&m<?>w&*&X'*> a . 

[0 0 0 8] IMEl,fc»WK:uv»Ttt, fiPSlUti: L 
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40 ^)4o 
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[0 0 1 1] l;m;:£f&9JU*Stt-i>Si, Mn, Mg, AI, Zr 
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Si : 0.50-1.00Rjl% 

1.00R*%*jBx4fc«£tf>ffi:T«:JB<o Si<7>g- 
#** f 0.50R*%*»-CttBl»^JEi: 4 *) > It^Sf 
fcftd^LjJ* <9 LI"* „ t TSi 

*0.50-1.00R«%W|IHrtUliRJ6Lfc„ 
[0 0 1 2J Mn : 1.0-2.0 Rg% 

«H4S:#<0^ll*t±Mn/CJt* $ ^:#v»(2t > ^.v» 0 L^L4 
*««biho-grtr*** 2.0R*%£i@;i&i, 5ftKa*:*:§ < 
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[0 0 1 3 ] Mg : 0. 0005 - 0. 0050Rfi% 
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£$&*a**>-5>o MgO#*fi**0.0005KS%*«-CJ±, jft 
WMti. MgCO-i-*S* J 0.0005Sfi%«rSx 

«*^ft»**«^-r 4 o L TMgO-i"** *0. 0005 

-0.0050Kfi%<D*EBrtK&5£L*:o 4i5MgcD#^rS: 
(RS%) £^fttf*£v>{4:5'7**-<afB&fc«9KI# 

(±m 1 it*) -e*^ 0 

[0 0 1 41 ai : 0.005 R*%JiH.T 
Alii, &BiBc7C3re* ^*T'tSi02 ^MnO£ 
&7CU AI2O3 iM^Li-^o AIO-£-#*jJ*J*< 44 t 
Mif© AI2 Os jftft*«SS < 4 •) , 

<> IfSLtlRtt (±0.005 R*%fcLfco 4*5Alco#*» 
(R*%) fc^£%afe&vM4*7*?-<7>1B&i:<DK# 

[0 0 1 51 Zr : 0.001-0.005 R*% 

Zrl4, ^ft%£*7*?-ffc*r0ffl43&|£l::U 
*7-C53-lt§-tir4^*7!> ? *4 0 ZrO-£-#*jJ« 0.001R* 
%*»tN4» gji®t#J^>r^*DU t <> 4 -9 4-£4b«>&Jft6 f 4? 
4<, E*^«»**±«-*-4o ZrO##S^ 0.0 

05«*% t m. x. Z> £ , * OZrBMttt«>«flE *** < 
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REM 14, Zrtmmz, ft®®} £ 9 7 * ? — W£-fW& 4 
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}j\ REM 0^4^0.005 Rg%£j@x£t, frfr®* 

10 <o waffi.im><r>m8ti)*& < 4 *k ^ffi%«oi)!*7{> J ±#1- 

M^-1-4o Urfot REMO-f^l: £0.0005-0. 005 R 
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[0017] K&^g-WlZ&^Xli, REM (4 1 tt<7>7C?f5 
Srffl^tt^U 2lfil±Oxf4rfflv>-C4iv> 0 RE 
M £ LT ltt£>7G%£fflv>£4H*-(i, -e<7>7Cf??# s 0.0005 
-0.005 fl%t*?WJ:i K*S1*»RU REM t 
20 LT2«J<;l±<07C3tt£fflv>£&£-l4, ^iXh<n^Mt^ 

tho. 0005-0. 005 R*%#*$*t& 4 n r-mmzfem-t 

[0018] * fcREM t LT , La, Ce, Pr, Ndi5 J: 

onoi«fcli2tfiU:tJBv^t, ^«WS:a3« 

L^* s oT*|&W^i3V^(i, REM hLT, La, Ce, P 
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[0 0 19] 

30 immm] mmmi) mmokg^mmm^im^ 

Ar^Hft* OMgOitlBT^Si : 0. 50-1. 00jffi%, M 
n: 1.0-2.0 R*%O*^«BO»aiS:30kg*»L7t 

1580 < CoaSU^jfL^o wO»il+Ullgt»iP 
L> ^^^^l^f^HAI, Zrioimo (La-Ce^) 

[0020] uLT»<bfL^»a*«jBfinx 

[0 0 2 1 ] 
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0.0010 
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0. 0043 
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0.03 
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[0 0 2 2] &Wm \ -10(4, SSttOHg, Al, ZriSitf 
REM (La-Ce^) tjStnLTlt-frttBWMifTftofc 
«t?** 0 -*\ Jfcttffl 1-9(4. ttftKUo. Al, Zr& 

fr4fr***ofc«-C**o Jfc«ffl10(4, itSiUMg, Al, 

Mg, Al, Zr*5«fcO*REM O^WSrt ? #f£WO&B£^ 

[0 0 2 3] »W«l-10"C(4«*^fti»Ofi[S* , 2- 
9//mt*^)(7)WLt, itmm 1 ~-l0t?(4*:fc4H£!to 
<D%iUm2 -71 ju m-C£>o£ 0 

(mMm2 ) 280tOTO±Jgqfc§te*FT-C :0.03»*%. 

Si :o.50K*%, Mn: i.0K4%£^rr&*SfB£RH 
Btt#*S!«£fflv>T8Ri«U l^&3f£K&«Mg£0. 1 
kg/ t^SnLTKKdaaSrfTSrofco 5$5*HOgtifTi§ 
m 4> CO V U - Kff(4300ppmT^ h 1 OOppm UfiT Ltz Q -€* O 
ffe. -<O?#ifi^Al£0.05kg/ t , Zr* 0.9kg/ t, REM 
£ 0.075kg/ tmULXWfrmmffiLtZo -5-0*6*. 9 
>t-V y vatOlI^^) I— *^®tfHfiti50 ppm-C* 
«K Mg, Al, Zr, REM <^#*g(4, -^tl-PflMg : 0.001 
Rfi%, Al : 0.004«*%, Zr : 0.045»4 o /o, REM : 
0-003R*%-C*o7to &&Mg, Al, Zr, REM OiSiP* 
(kg/t) (4. «M1 t&tzWmnS. (kg) fcflTto 
[0 0 2 4] ^co«t^ ItZLX'&btltzmffli, 9>t<1 
r>a^U 260X1600mmCOaSE^»ffl^y£AL. 
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[0 3] ZrO«-**t^«E»0«ft*-6vM4^7^^- 
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